In a recent publication (Hajna, 1955) a new specimen preservative, "SP," devised for use in the collection, transportation, and preservation of stool specimens, rectal swabs, and sputum for the isolation of salmonellae, shigellae, klebsiellae, and other gram negative bacteria, was described. In shipped specimens employing this preservative, a comparison with buffered glycerol saline showed that more shigellae and salmonellae were recovered. This recovery was due to suppression of gram positive cocci and spore-bearing organisms by the sodium desoxycholate included in the formula.
Using various combinations of the enrichment broths and plating media (Hajna, 1955) it was noted that there was considerable variation in productivity among the tetrathionate broths (Muller, 1923; Kauffman, 1930; Schaeffer, 1935; Knox et al., 1942; Ruys, 1934) Medicine, Randolph Field, Texas. specimens were transferred to the enrichment broths from the "SP" transporting fluid. An effort was made, therefore, to develop a better tetrathionate broth which would include the best features of the broths. At the same time a new base was introduced by the authors, and is herein described.
The plating media used in the present study were: BBL2 desoxycholate citrate lactose-sucrose agar, Bacto3
MacConkey agar, Bacto SS agar, and Hajna's modification of the bismuth sulfite agar of Wilson and Blair. In addition, two new media, brom cresol purple-desoxycholate agar (BCP-D) and brom cresol purple-desoxycholate citrate lactose sucrose agar (BCP-DCLS), were employed.
The present report is based on the use of the new media, but retaining Leifson's selenite "F" broth (Leifson, 1936) The concentration of sodium desoxycholate, in combination with sodium citrate, in the medium is determined by the tolerance of gram negative bacteria for the bile salt, and the bacteriostatic effect of the salt on gram positive bacteria.
The phosphates employed in the medium serve as a buffer, maintaining the proper reaction. The final reaction of the medium, without adjustment and after autoclaving, will be pH 7.0.
The yeast extract serves as an antibactericidal agent for gram negative organisms, while the glycerol prevents the growth of organisms which may upset the "status quo" when the specimen is added.
Tetrathionate (TT) Broth
This broth is a selective enrichment medium suitable for salmonellae and the Arizona group of bacteria only. It combines the best features of the media previously described by Muller (1923) , Kauffmann (1930) , Schaeffer (1935) to 50 C. Add 40 ml of iodine solution prepared as follows: to 20 ml of distilled water add 8 g of potassium iodide crystals, CP, and dissolve completely before adding 5 g of iodine crystals, CP, resublimed. After complete solution, add another 20 ml distilled water and mix thoroughly. Dispense the completed medium in 10-ml amounts in 18-by 150-mm tubes, being sure to shake the broth thoroughly between tubings. Store in the refrigerator. For use, add no more than 2 ml of inoculum. Shake the tubes well after inoculation and incubate at 37 C for 18, 24, or 48 hr before streaking plates.
Brom Cresol Purple-Desoxycholate (BCP-D) Agar This is a differential isolation medium for enteric pathogens in that members of the Salmonella-Shigella group and other organisms not able to ferment lactose and/or sucrose grow in transparent, colorless or bluish colonies because of the brom cresol purple indicator, whereas coliform and other lactose and/or sucrose fermenters produce yellow, opaque or white colonies with precipitated bile salt in and around the colonies.
As coliform organisms are not inhibited, inoculation of the plates in such a manner as to avoid overcrowding is necessary. Spreading growth of Proteus vulgaris and Proteus mirabilis is rarely observed.
Gram positive organisms are completely suppressed due to the content of sodium desoxycholate.
Shigella sonnei (types I, II, and R) grows on this medium even in close proximity to coliforms and, when well isolated, the colonies sometimes attain a size of 10 mm or more in 48 hr. Brom cresol purple indicator (Chesney, 1922) takes the place of neutral red since it was observed that neutral red was somewhat toxic to shigellae, and growth of shigellae (when present in minimal numbers) was less than on the medium containing brom cresol purple.
Composition and preparation. To 1000 ml of distilled water, add: yeast extract, 2 g; peptone (peptic digested), 7.5 g; peptone (pancreatic digested), 7.5 g; lactose, 10 g; sucrose, 10 g; sodium citrate, 2 g; sodium desoxycholate, 1 g; sodium chloride, 5 g; agar, 25 g. Heat to boiling to dissolve the medium completely and boil for 2 to 3 minutes to effect sterility. Adjust the pH to 7.2 with N/i NaOH before adding brom cresol purple (1 per cent aqueous solution), 2 ml. Cool medium to 60 C before pouring into Petri dishes. Allow surface of medium to dry prior to streaking plates with the inoculum. Sucrose (BCP-DCLS) Agar This medium is highly selective and differential for salmonellae, the Arizona group, and shigellae. Containing lactose, sucrose, and sodium citrate, with brom cresol purple indicator, as well as sodium desoxycholate, coliform and gram positive organisms are inhibited. This permits the use of relatively larger inocula on the plates without danger of overgrowth. A few coliform strains or Proteus organisms, that ferment sucrose more readily than lactose, produce canary-yellow or white colonies. In contrast, growth of the gram negative pathogens is not inhibited and they appear as bluish transparent or translucent colonies. Shigella sonnei type I usually grows very well, Shigella sonnei type II grows sparsely, and Shigella sonnei "R" fails to grow on this plating medium.
Since this is a highly selective medium, it is suggested that a nonselective medium such as "BCP-D" be used in conjunction with it.
Composition and preparation. To 1000 ml of distilled water, add: yeast extract, 3 g; beef extract, 3 g; peptone (peptic digested), 5 g; peptone (pancreatic digested) 5 g; lactose, 7.5 g; sucrose, 7.5 g; sodium citrate, 10 g; sodium chloride, 5 g; sodium thiosulfate, 5 g; sodium desoxycholate, 2.5 g; agar, 20 g. Heat to boiling to dissolve the ingredients. Adjust the pH to 7.2 before adding: brom cresol purple (1 per cent aqueous solution), 2 ml. Sterilize the medium by boiling for 2 to 3 minutes. Do not sterilize in the autoclave. Cool to 60 C and distribute in 20-to 25-ml amounts in Petri dishes. Allow medium to solidify with Petri dish covers partially removed and let stand for 1 to 2 hr to obtain a dry surface before inoculation.
Bismuth Sulfite Agar (Modified) In 1951, Hajna published his formula for a modification of Wilson and Blair bismuth sulfite agar (Hajna, 1951b) . One of the critical items in this medium was bismuth citrate; of late this compound has become unavailable and an effort to find a substitute has been necessary. As a result, a new formula for the medium has been developed in which bismuth ammonium citrate and ferric ammonium citrate take the place of bismuth citrate and ferrous sulfate, respectively, and result in a solution that is stable indefinitely.
Composition and preparation. (a) Agar base: distilled water, 1000 ml; agar, 25 g; beef extract, 5 g; BBL thiotone or Bacto thiopeptone, 10 g; glucose, 5 g; NaCl, Solution is facilitated by warming and agitation. (2) Prepare a 10 per cent aqueous solution of bismuth ammonium citrate by dissolving 50 g of bismuth ammonium citrate (Eimer and Amend) in 500 ml of distilled water in a 1-L flask. If solution does not occur promptly and completely, add 1.0 ml of strong ammonia and shake vigorously. Let stand until the solution becomes clear. The addition of several ml of ammonia may be necessary. Add this solution to the flask of sodium sulfite. (3) Add 100 g of anhydrous dibasic sodium phosphate to the solution of sodium sulfite and agitate the flask until solution is complete. (4) Prepare a 10 per cent aqueous solution of ferric ammonium citrate by adding 10 g of ferric ammonium citrate (brown scales) to 100 ml of distilled water in a beaker and agitating until dissolved. Add this entire solution to the flask of sodium s ilfite. (5) Heat the combined solutions of sodium sulfite, bismuth ammonium citrate, dibasic sodium phosphate, and ferric ammonium citrate to the boiling point for 2 to 3 min. This stock solution will be stable indefinitely if the flask is rubber stoppered and kept in the dark at room temperature. Do not store in the refrigerator.
(c) Completed medium: To 1000 ml of hot melted agar base add 70 ml of bismuth sulfite stock solution. Shake thoroughly and add 4.0 ml of a 1 per cent aqueous solution of brilliant green (certified) and mix thoroughly. Cool to 50 to 60 C before pouring into plates (about 20 ml per plate), flame the surface of the agar to remove bubbles, rotate a few times, then let solidify and store in the refrigerator. The plates will be usable for 2 to 3 weeks. EXPERIMENTAL A total of 3,376 stool specimens were examined. They were received in jars containing the specimen preservative SP, and in most instances plates were streaked directly from this suspension. Occasionally, however, it was necessary to transfer a portion of the specimen to another bottle for emulsification with the SP before plates could be inoculated.
The sources of the specimens were diagnostic cases, release cases, carriers, and routine checks of foodhandling employees.
In streaking the plates, BCP-D agar was inoculated lightly and the BCP-DCLS agar and bismuth sulfite agar were inoculated heavily.
After direct inoculation of the plates, 1 to 2 ml of the emulsified specimen was transferred from the SP to the Selenite F and tetrathionate (TT) enrichment broths for incubation at 37 C overnight. At this point, it should be stressed that, after incubation and before plates were streaked, all enrichment tubes were well shaken to obtain a uniform distribution of the bacterial growth. All plates were incubated overnight at 37 C; after which they were examined and suspected 1956] (Hajna, 1951a) for the determination of their biochemical reactions and appropriate serologic tests.
RESULTS
The results of plating directly from the 3,376 specimens as received in SP broth and after enrichment in Selenite F and tetrathionate (TT) In recent years there has been a rapid expansion in the commercial processing of eviscerated, ready-to-cook poultry. As with any food product, the sanitation under which these birds are produced is of major concern. Products that are excessively contaminated are undesirable from several points of view, namely, public health aspects, storage quality, and general esthetic principles.
The processing line seems to be an important avenue for disseminating microorganisms. Ayres et al. (1950) and Drewniak et al. (1954) have suggested that the flora that develop on the bird derive largely from the feet, feathers, feces, and skin. The number of organisms that occur on the bird's skin surface would indicate the extent of contamination from these sources.
Little published information is available as to the usual loads of organisms encountered in commercial processing plants. Drewniak et al. (1954) 
